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TREATMENT OF DIABETES MELLITUS.1
BY FRANZ PFAFF, M.D., PH.D.

Many books have been written on the treatmeut of
diabetes mellitus, aud to deal with even a part of this
subject exhaustively would require many hours.
It is not my intention to go into details, but to giverather a general description of the leading points inthe treatment of this disease as carried out in one of

the universities of Germany, where the study of dia-betes has been made a specialty.Neither physiology nor pathology give an absolutebasis for the rational treatmeut of diabetes. Physiol-
ogy has not taught us where sugar is normally burnt
in the system, and pathology has seldom revealed the
organ, the disturbance of the functions of which by
disease causes the loss of the normal sugar-burning
power.
The chronic inability of the organism to consume

sugar is the characteristic sign of diabetes. What
cells are at fault ? Is it the cells of the pancreas, or ofthe liver, or of the brain, or of any other diseased
organ ? Only in rare cases, as already stated, can a

diagnosis be made of the pathological condition of any
one organ causing the diabetes. As a rule, in makingthe diagnosis of diabetes we know only that the nor-
mal power of the organism to use up sugar is lost to a
certain degree. If this power is strengthened again,the sugar may leave the urine and the symptoms ofdiabetes disappear.
How can this enfeebled function be strengthened,that is to say, what treatment is indicated ? Gener-

ally speaking, in most cases of illness, where we can
not remove directly the cause of the disease or antag-onize the cause and its bad effects, we try to treat thediseased organ by rest and moderate exercise (Hoff-
mann). The principle is the same whether this organ
is a complex mechanism like the heart or the kidneys,
or whether it is a single cell. Rest and exercise may
be achieved with the aid of drugs or without, the
choice of our remedy depending on the actual conditionof the diseased organ. Thus heart disease with failingcompensation may be treated in one case effectually
by simple rest in bed, aud in another case the stimula-
tion of the heart with cardiac tonics to increased action
may be indicated.
The diseased cells of the diabetic organism are not

an exception to this general rule, they, too, are to be
treated by rest aud exercise. But here unluckily
drugs alone do not, as is generally admitted, reachthe point. With drugs alone no diabetes has been
treated successfully. To accomplish the best results,
rest of the diseased cells must first be secured bychange of diet, and later the cells must be exercised by
increasiug the proteids and carbohydrates in the food.
How is this dietetic treatment to be regulated so

that rest and exercise of the diabetic cell may be
accomplished ? It is this point mainly which I wish
to discuss.
Cau we venture to regulate a diet from the very

day when we first see a case of diabetes ? That is to
say, cau we judge of the severity of a given case ?
So-called severe cases of diabetes with an old history
of the characteristic symptoms of the disease may be
often easily classified ; but there are cases which, their
symptoms beiug comparatively slight, may not at first

1 Read before the Clinical Section of the Suffolk District Medical
Society, March 18, 1896.
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cause anxiety to the physician, but which in fact may
be very serious, and these cases generally make a

regulation of the diet according to the severity of the
symptoms impossible. It is therefore better before
classifying a case, that is, before giving a prognosis, to
treat all cases ou one and the same plan. The gen-eral dietetic rule iu nearly all text-books of internal
pathology and therapeutics reads, " Exclusion of all
carbohydrates and unrestricted use of proteids." The
aim of this dictum is, of course, to make the diabetic
organism, if possible, sugar free by withholding all
carbohydrates from the food. The proteids are
allowed because they are thought to be harmless.
This kind of regulation of diet would be correct if
proteids were really not themselves transformed to
some extent into sugar in our bodies, and if the dia-
betic organism was indifferent to the quantity of pro-teids ingested. But direct experiment on diabeticswith pure proteid diet has proved that the amount of
sugar excreted varies in proportion to the amount of
proteids ingested, that is to say, the daily quantity of
sugar, if sugar was present uuder a fixed diet of meat
alone, increases, if the amount of proteids given is also
increased. In other words, sugar is formed out of pro-
teid substances. This fact was first fouud clinicallyand has beeu subsequently verified by laboratory ex-
periments, which show that carbohydrates may be
obtained by cleavage of proteids.
The formation of sugar in a diabetic subject out ofproteid material makes the treatmeut geuerally fol-lowed, namely, the simple qualitative restriction of the

diet, only partly correct. In addition to the qualita-tive, a quantitative restriction is often necessary to
free the diabetic organism from sugar.
Observation shows clearly that the sugar-consuming

power of the enfeebled cells of a diabetic patient is
Btill further reduced by an excess of sugar over that
which the cells, previous to this addition, were justable to consume. By very carefully conducted observ-
ations it has been found that a diabetic may be kept
sugar free under a given diet and that the organism
can even use up a certain quantity of carbohydrateswithout sugar appearing in the urine. If now the
subject is given au increased quantity of food, sugar
appears in the urine. If, after a certain time, during
which the patient secretes saccharine urine, the first
diet

—

under which the patient remained formerly
sugar free— is given once more, the urine may remain
saccharine aud then cannot be made again sugar free,
except, in some cases, by a still further quantitative
restriction in diet. This progressive character of dia-betes explains the importance which some authors
ascribe to keeping the organism sugar free. The first
physician who clearly recognized the importance of
not only a qualitative, but a quantitative restriction of
the diet in the treatmeut of diabetes, was the Italian
clinician, Cantani. He was the first to make both a
qualitative restriction of carbohydrates and a quantita-
tive restriction of proteids in the diet of his patients.
Professor Naunyn, my teacher, took up later Can-

tani'8 treatment, which in the meantime had fallen to
some extent into discredit, and it is especially in Nau-
nyn's clinic during the last twenty years that Cantani's
treatment has been mainly worked out. This treat-
ment consists simply iu a qualitative aud quantitative
restriction of the diet. Changes of the diet are made
according to the cases and their progress. The aim
of the treatment is to strengthen the diseased functions

of the diabetic cells in giving them first rest by with-
holding all carbohydrates and allowing a limited quan-
tity of proteids, after which, according to tho case, the
amount of food given is increased and its quality varied.
The general rule consists in commencing the treat-

ment with the so-called " severe diet." The patient is
allowed per day 500 grammes of lean meat of auy kind
with the exception of liver. These 500 grammes of moat
are weighed after boiling. To prepare tho meat only oil,
butter, vinegar or lemons aro used. About three
liires of liquid food is allowed, consisting of water,
meat-broth, soda-wator, etc. Some brandy is per-
mitted. This "severe diet" is kept up about fourteen
days. According to tho result obtained by this treat-
ment and the subsequent changes in diet, which con-
sist in allowing a certain amount of carbohydrates,
Nauuyn divides the diabetics into three different
grades : Severe cases, cases of moderate severity, and
slight cases. The ultimate treatment to bo followed
varies in the different grades.If in the trial-treatment sugar does not disappear,but still remains present in quantities greater than
one per cent., the diabetes is a severe oue. If the
sugar has disappeared, entirely, the case may be a
moderate or a slight one, this point being finally de-termined by the ability or non-ability of the diseasedtissues of the body to use up carbohydrates. For this
determination the patient is now allowed a certain
quantity of carbohydrates, usually about three ounces
of bread. If the patient remains sugar free with this
amount of bread, the diabetes is considered to be of
the slight variety, if some sugar appears in the urine,
the case is one of the medium type.
I need not insist that Naunyn's division of cases

into three different classes is only for practical pur-
poses aud that transitional cases occur.
Let us now pass to the ultimate treatment. The

ultimate treatmeut consists iu careful regulation ofthe diet so that the strength of the patieut may be
kept up and his body weight not diminished—in the
beginning of the treatment all patients lose more or
less flesh, as a rule, a few pouuds the first week— and
last, but not least, the daily excretion of sugar either
prevented altogether or kept as low as possible.
Iu the severe cases of diabetes the excretion of

sugar can hardly ever be prevented, except by with-
holding food altogether for a day or so, or by dimin-
ishing the daily amount of food below the quantityallowed in the " severe diet." To keep up the streugthof patients of this type, the further dietetic treatment
iu these cases should consist, if possible, maiuly in
increasing the amount of proteids. The amount daily
given may be sometimes increased to two or even
three pounds of meat with benefit. Iu other cases
severe digestive troubles occur under such excessive
meat diet, aud it has to be abandoued. On the whole,
cases of the severe type do not do well under strict
regulation of diet, and often the regulation of the diethas to be given up altogether or has to be of only verylimited degree. But the amount of sugar excreted
should not, if possible, be allowed to exceed live per
cent, and the quantity of urine two to three litres.-
In the cases of diabetes of moderate severity, theurine becomes sugar free only under the strict meat

diet. Such cases often present themselves with a

large amount of urine, five to ten litres, containingfour to ten per cent, of sugar. A case of the severest
type may at first be suspected. But here uuder the
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severe diet the urine becomes sugar free in one or two
weeks. As soon as this occurs the quantity of food
has to be increased. Proteids should be mainly used
in the beginning of this period. Later, vegetables and
bread may be given in small amount and the urine
may still remain sugar free. But unluckily, often pa-
tients cannot stand a long-continued meat diet. Di-
gestive troubles appear aud the diet has to be rear-
ranged and then a small amount of sugar will appear
in the urine. Should the urine of cases of the medium
type contain sugar after repeated trials with a small
amount of carbohydrates, " severe diet " having been
followed in the intervals between the trials, the severe
diet has also to be abandoned and vegetables, milk,
bread, etc., must be allowed in small quantities, which
should be regulated according to each special case.
In the so-called slight cases, namely, those which re-

main sugar free in spite of the addition of some ounces
of bread to the 500 grammes of meat, the diet must
be so arranged as to keep the urine sugar free. Such
a diet can almost always be made fairly agreeable to
the patient, if he be of a reasonable disposition.
Variations in the diet, in all cases of diabetes, have

to be made subject to the constant control of urinary
examination. In changing the diet the quantity of
food change must always be given exactly by the
physician, as the quantity is, next to the quality, the
most important factor. In the choice of carbohy-
drates due consideration must be given to the fact that
the diabetic organism reacts differently to different
carbohydrates.
These, gentlemen, are the main outlines of the

treatment of diabetes mellitus as carried out in Nau-
nyn's clinic. It is not claimed for this treatment that
it is always succcessful. Absolute cures even under
this treatment are rare ; but what is claimed is that
this treatment is more successful than any other
known and that relative cures occur more ofteu on this
line of treatment than ou any other.
In concluding, I wish to mention that I add, as

soon as possible, a large amount of fat to the allow-
ance of meat. I think that cream is the best form
in which to give fat. As a rule it is better borne
than fat meat, lard or butter. If the patient uses
cream diluted with weak tea or coffee he can easily
take oue pint of cream daily or even more for months
without getting tired of it.
Moderate exercise and a daily bath are decidedly

beneficial for diabetics. As is well known Kuelz has
found that moderate muscular exercise increases the
power of the diabetic organism to consume sugar.
Too much exercise diminishes this power. The daily
bath helps in preventing the irritable itching which so
often is present iu diabetics.
In hospital practice the treatment just outlined may

be carried out without drugs. But in private practice,
narcotics are decidedly helpful if the patient is uot
under constant control. The only drugs of which I
have personal experience iu diabetes are morphia aud
codeia. The latter is to be preferred and may be
given in increasing doses. They should be employed
even if they do no more than alleviate the nervous
excitement so often present and to make the "severe
diet " more tolerable for the patient during the first
days.
Finally, I would advise in private practice keeping

the patient during the first two weeks under strict
observation, as some cases occur in which the severe

meat diet is decidedly badly borne and has to be given
up. Caution is therefore indicated if disagreeable
surprises would be avoided.

BATHS, BATHING AND SWIMMING FOR
SOLDIERS.1

BY H. LINCOLN CHASE, M.D., BROOKLINE, MASS.,
Assistant-Surgeon Massachusetts Volunteer Militia.

(Concluded from No. 9, p. 216.)
MODEL MILITARY BATHING ESTABLISHMENT.

Having now very imperfectly described the present
status of " Baths, Bathing and Swimming for Soldiers,"
the writer will attempt to carry out the second part of
Colonel Bache's suggestion, namely, to furnish a general
plan and estimate of cost for suitable bathing establish-
ments for our large military posts. All present here
are probably aware that in the near future our regu-
lar troops will be concentrated, as now in England, in
a comparatively small number of very large posts.His request was made because the writer happens
to have the honor of being selected as Chairman of
the Special Committee on Improved Public BathingFacilities in Brookline, Massachusetts, a progressive
residential town of some 17,000 inhabitants, and adjoin-
ing Boston, but having no water front. Since the
Brookline Public Bath, in the writer's opinion, is a
model (with one slight exception as to its arrange-
ment) of what an all-the-year-round military bath
should be, a brief description is given. The result of
the Committee's labors is a handsome T-shaped brick
building, now being constructed, which is to contain a
number of rain baths of the German "Gegeustrom " pat-
tern (with space for more in the future); three bath-
tubs for those who cannot or will not Bee the advan-
tages of the slant shower bath ; a swimming tank, 80
feet by 26 feet, lined with English white-glazed brick;
a small tank 22 by 10 feet, same material ; some fifty
dressing-rooms; a gallery for spectators, also servingfor a running track ; a small steam laundry for the
towels and tights ; toilet-rooms, and meeting or lecture
rooms. A special feature found in two of the best
and most recently completed bathing establishments
of Europe (Stuttgart and Hamburg) will be the addi-
tion of a passageway in rear of the dressing-rooms
that surround the two swimming tanks, as well as in
front of them. This addition has the hearty approval
of Dr. E. M. Hartwell, Director of Physical Trainingin the Boston Public Schools, and has obvious advan-
tages, not only in convenience, but in keeping clean
the passageway around the swimming tanks and con-
sequently the water, a most important point, whilealso securing better ventilation for the dressing-roomsand better order among the bathers.
The water constantly changing, is from driven wells,

and is heated by steam, the temperature being equal-ized and sustained by a pulsometer, and the surface of
the water being constantly swept by a superficial cur-
rent of fresh water from one end of the tank.
The shower baths in a military bathing establish-

ment would better be arranged as in plan on p. 238,
prepared for the writer by Mr. F. Joseph Untersee,
Architect, of Boston and Brookline. Mr. Untersee,
who served in the German Army as a one-year volun-
1Read at the sixth annual convention of the Association of Mili-

tary Surgeons of the United States, Philadelphia, May 13, 1896.
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